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Investigation of Heat Exchange in Narrow Circular 
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The heat exchange between the interior wall and gas was 
experimentally investigated under the following condi- 
tions: ratio of external to internal diameter of the 
channel doe/d) = 1.1, Reynolds Number R from 2 x 104 to 
202 xX 105% and Mach Numbers from 0.2 to 0.6. The inter- 
ior stainless steel thin-walled pipe was heated b pass- 
ing low-voltage alternating current through it. he 
quantity of heat was determined by measuring the amperage 
of the heater current, and correcting for radiation, Tha 
pressure and temperature were metsured along the working 
length of the pipe. The ratio t./t, of the temperatures 
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Teploobmen pri vysokikh teplovykh nagruzkakh i drugikh spetsial'nykh usloviyakh; 
sbornik statey (Heat Exchange Under High Thermal Loads and Other Special 
Conditions; Collection of Articles) Moscow, Gosenergoizdat, 1959. 135 p. 
4,000 copies printed, 


Ed. (Title page): A. A. Armand; Ed. (inside book): I. K. Korikovskiy; Tech. 
Ed.: G. I. Matveyev, 


PURPOSE: ‘The book is intended for personnel of scientific research institutes, 
planning and design organizations, and for power engineers. 


COVERAGE: This collection of 9 articles presents the results of research conducted 
at the All-Union Heat Engineering Institute. Problems of heat exchange under 
high pressure and other special conditions are analyzed. Attention is devoted 
to special cases such as heat exchange from wall to water, including cases 
of ordinary and surface boiling; heat transfer to steam and water under super- 
critical parameters; heat exchange from pipe wall to gas under high pressure; and 
the hydraulic resistance of a heated tube. References are given at the end of 
each article. 
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TITLE: The Influence of Throttling the Flow and of Heating a 
Length of Pipa on Critical Thermal Loadings 


PERIODICAL: Teploenergetika, 1959, Nr 9, pp 74-79 (USSR) 


ABSTRACT: A good deal of experimental work has been published on 
critical thermal losdings during forced flow of water and 
steam/water mixtures, but unfortunately there are 
considerable differences between the results of various 
authors. Recently workers in the Power Institute of the 
Ac, Sc. USSR have published articles in Teploenergetika 
and elsewhere in which they point out the important 
effects of throttling the flow at the inlet to the 
experimental channel and of the heated length of the 
experimental pipe. Is is claimed that throttling 
disturbs the flow, alters the structure of two-phase flow 
and causes boiling of the water, Alteration in the 
length of pipe heated also alters the structure of flow 
in heated and unheated pipes. Therefore, the degree of 

Card 1/6 Stabilisation of flow structure at constant velocity, 
pressure and steam content at the point where critical 
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conditions occur, depends on the distance of this point 
from the commencenent of heating. These views cannot be 
ignored bazause they introduce important facters not 
usually sonsidereid. The experimental rig used in the 
Power Institute of the Ac. Sc. USSR is illustrated 
diagrammatically in Fig 1 and is briefly described, From 
consideration of this system it is concluded that one of 
the heat exchangers is a source cf considerable pulsation 
which might affect the experimental section of the 
apparatus and the critical thermal loadings. It is 
accordingly possible that the observed influence of 
throttling the flow and of the length of heated pipe may 
be peculiar to the equipment used in the Power Institute. 
The All-Union Thermo-Technical Institute accordingly 
investigated the influence of flow pulsation, and of the 
length of pipe heated, on critical thermal loading. A 
diagram of their experimental rig is given in Fig 2 and it 
is briefly described. The experimental procedure and 
Methods of measuroment are also recounted. In order to 
Card 2/6 datormine the influence of throttling on critical thermal 
loadings, tests were made with tha throttling valve in 


APPROVED FOR RELEASE: Friday, July 28, 2000 CIA-RDP86-00513R00041102000 


"APPROVED FOR RELEASE: Friday, July 28, 2000 CIA-RDP86-00513R0004110200 


S0V/96~-59-9~15/22 
The Influence of Throttling the Flow and of Heating a Length of 
Pipe on Critica2 Thermal Loadings 


different positions, with different rates of flow, and 
with water heated to different temperatures. The results 
of the tests are plotted in Fig 3 and they show that 
turbulence caused by throttling at the inlet has no 
influence on the critical thermal load. Moreover, the 
results confirm that any effect of throttling is not due 
to the flow becoming turbulent. The effect only alters 
the large pulsations of working fluid leaving the heat 
exchanger in the Power Institute's equipment. The way in 
which the pulsations could occur in the heat exchanger is 
explained. Two series of tests were run to check the 
explanation; the results, plotted in Fig 4, confirm that 4 
pulsations really do reach the measuring section. 
Unfortunately, low-inertia instruments were not available 
and the magnitude of the pulsation could only be judged 
by movements of the manometer needles. The question of 
the influence of the length of the tube heated is of 
considerable inpcrtance as most laboratory rigs use 

Care 3/6 Telatively short tubes whilst long tubes are found in 
practice. Tests were accordingly made with water and 
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steam/water mixture on tubes of various lengths at a 
pressure of 100 atms. To ensure that the installation 
wa3 similar in other respects the only change made was to 
make one of the electric contacts moveable. in order to 
check the rate of flow a cooler, which is not shown in 
Fig 2, was installed at the outlet from the experimental 
section in order to condense the steam/water mixture to 4 
Single-phasa liquid. Two series of tests were run alia 
pressure of 100 atm; the test conditions are given and 
the test results are plotted in Figs 5 and 6, They show 
that the length of tube heated has practically no influence 
on the critical thermal loading for the ratios of length 
to diameter investigated. The lack of experimental 
points on the right-hand side of the graph in Fig 5 
results from the fact that critical conditions do not arise 
at high rates of flow and steam contents around 0.5, 
Returning again to the experimental results of the Power 
Institute concerning the influence of the length of tube 
teated, it is assumed that they reachad their conclusion 
because they disregarded the important pulsations of 
working substance that occur in thoir apparatus, 
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Pipe on Gritical Thermal Loadings 
To confirm this the present experiments on tubes cf 
different lengths were repeated with pulsation present. 
The results are plotted in Fig 7 and Fig 8, where the 
straight lines correspond to the mean results obtained 
for tubes of various lengths in tests without pulsation 
(Figs 5 and 6), The peculiar shape of the curves 
obtained in the presence of pulsation is explained as 
being due to differences in the steam content in the water 
in different parts of the pipe at different times. It 
is only when conditions are such that steam/water mixture 
is present throughout the pipe that the curves come irto 
iine with those obtained in the absence of pulsation. 
This confirms that the results attributed by the Power 
Institute of the Ac. Sc. USSR to other factors are really 
due to pulsation. The important part played by pulsation 
flow in governing critical heat transfer has no direct 
relationship to the selection of permissible heat loadings 
in vessels containing water under pressure because, in 

Card 5/6 the absence of a steam phase in the first circuit, there 
is no reason for »ulsations to arisa, Disturbances of 
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flow due to local resistances have much less influence 
on eritical thermal Jcadings than pulsations caused by 
Curd 6/6 Steam condensation, 
There are 8 figures ard 7 Soviet references. 


ASSOCATION: Vsesoyuznyy teplotekhnicheskiy institut 
(All-Union Therino-Technical Institute) 
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AUTHOR: oroshchuk, V.Ye. (Cand. Tech.Sci.) 
TITLE: Review of @ 500K on Atomic Enargy ~ ‘Nutzenergie aus 
Atomkernen’:. Dr. Sarl Rudolf Schmidt. Bd. I. Berlin, 


1959 
PERIODICAL: Teploenergetika, 1959, Nr 10, p 96 (USSR) 


ABSTRAGT: The review is generally favourable tut observes that the 
book contains a good deal of unnecessary material, 
There is 1 German sreferenca. 
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82198 
A119 20 8/091 /60/000/02/02/002 
AUTHOR : Doroshchuk, V.Ye., Engineer 
TITLE: Development of Nuclear eonen baginessing in the USSR 
PERIODICAL: Energetik, 1960, No. 2, pp. 27 - 33 
TEXT: This article is meant for lower grade personnel of power 


systems, explaining advantages and shortcomings of various types of 
heat-carriers and inhibitors used in atomic power engineering. One 
Amerioan "boiling" type atomic reactor is briefly described, with a 
brief statement that a large plant o? this type is under construction 

in the USSR. England issaid to be widely using atomic power plants 

with gas heat- carriers, and the vantage points of such power plants 

are briefly explained. Liquid metals, such as sodium, an alloy of so- 
dium with potassium, mercury, and an alloy of lead with bismuth are said 
to have good outlooks for being used as heat-carriers. They have high 
boiling points, can engender an output temperature of 500-600° C and 
more, and have high coefficients of heat transfer. A diagram of the 
first Soviet atomic power plant constructed in 1954 is shown in Figure 2, 
and that of an atomic power plant with steam superheating is shown in Fig- 
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ure 3. <A large atomic power plant of the latter type is said to be under 
construction now (location not given). Prior to entering the turbjne, ite 
steam will have a pressure of 90 atm and a temperature of 480-500 C. Each 
reactor will operate a 100 Mw turbine. The plant wll have 34-35% efficien- 
cy. Another large atomic power plant at present under construction in the 
USSR will have reactors with pressurized water. Water applied under pres- 
sure of 100 atm will serve as the heat-carrier and as the inhibitor, at 
the same time. ‘The reactor has a cylindrical body, made of a strong heat- 
resistant steel, plated on the inside with stainless steel. It is pro- 
vided with a flat detachable cover, and its bottom is elliptically shaped. 
A 40-90 mm thick steel screen and a 200 mm thick layer of water provide 
protection against the neutrons. The active zone is made in the form of 
an extractable basket containing hexahedral zirconium magazines. Primary 
fuel will consist of uranium dioxide: natural (17 t) and enriched up to 
1.5% (23 t). Three turbines, each of 70 Mw capacity, will be fed with 

29 atm saturated steam. The end of the article deals with atomic power 
engineering in the USSR in general. It is expedient to build atomic pow- 
er plants mainly within the European part of the country, in order to ek 
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duce the consumption of local expensive coals and preclude the necessity 
to import coal from other, far-away regions. First atomic power plants 
must be large, since only such plants can produce 1 kw/h at a reasonable 
cost, and provide adequate experience for the construction of atomic pow- 
er plants in the future. The majority of early atomic power plants will 
use pressurized water for heat-carriers. For the first time in the world, 
the USSR is building an atomic power plant where superheated steam will 
be fed into normal-parameter, standard turbines. All atomic power plants 
being built in the USSR at present are of condensation types. As a m3as- 
ure of precaution they will not, at this stage of development, be used 
for thermal engineering purposes. There are 7 diagrams. . 
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{Increasing the steam parameters and operating capacity of 
units in heat engineering] Povyshenie parametrov para i 
moshchnosti agregatov v teploenergetike; sbornik statei. 
Moskva, Gos. energ, izd-vo, 1961, 513 p. (MIRA 15:3) 
(Electric power plants--Equipment and supplies) 
(Steam turbines) 
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194/E155 
AUTHORS: Doroshchuk, V.Ye., and Makarov, Yu.N. 
TITLE: ‘The boiling-water reactor - a promising set for 


nuclear . power 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
no.16, 1962, 24, eptrnce 16 G@ 238. (Elektr. stantsii,— 
no.4, 1962, 11-14}, 


TEXT: The disadvantages of nuclear power installations with 
water-cooled water-moderated reactors are pointed out. To obtain 
saturated steam at a pressure of 350 atm in the steam generator it 
is necessary to maintain 100 atm in the reactor, which greatly 
complicates the installation. The disparate water pressures in 
the first and second circuits reduce the thermal efficiency of the “ 
heat-power cycle, Moreover, a. large quantity of heat- transfer 
medium is pumped through the reactor; at one nuclear power station 
the amount is 27 000 cubic metres/hour. The boiling-water reactor 
is free of these defects. However, a large volume of steam in the 
' reactor would cause unstable operation, This may be avoided if the 
equipment produces steam at two pressures, Here, the steam-water 
Card 1/2 
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mixture formed in the reactor is delivered to a primary-steam 
separator. The saturated steam there separated is delivered to a 
turbine and the water is pumped back to the reactor through the 
secondary-steam evaporator, Secondary steam from the evaporator is 
delivered to the secondary-steam separator and thence to the inter- 
mediate stage of the turbine. Problems of stable operation and 
power control of such a reactor are considered and also the purity 
of steam and the radioactive contamination of the circuit. For 
pressures above 70 atm the output of a boiling-water reactor is 
limited because filmwise boiling occurs at. certain critical 
loadings and is accompanied by considerable impairment of heat 
transfer. One way of making boiling-water reactor equipment more 
economic is to superheat the steam either in the reactor itself 
(nuclear superheat) or ina special fired superheater, Nuclear 
superheat is the more promising. 


“Abstractor's note: Complete translation. 
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AUTHORS: Alad'tyev, I.T., Doroshchuk, V.Ye., Miropol'skiy, Z.L., 
Styrikovich, Mav O—OSSS 
TITLE: Critical boiling in tubes 
SOURCE: Teploperedacha. Energ. inst. AN SSSR. Ed. by 


M.A.Mikheyev. Moscow, Izd-vo AN SSSR, 1962. 124-132 


TEXT: A good many critical boiling tests have been made in 
recent years, usually whilst water is being pumped through an 
electrically heated stainless steel pipe. it is usually 
considered that the critical heat transfer rate is uniquely 
determined by the pressure, rate of flow:and the enthalpy of the 
medium at the place of critical boiling.. This article considers 
the effects of other factors, such as-the distribution of heat flow 
over the perimeter and length of the pipe, the dimensions of.the 
test length and of neighbouring parts of the system and the 
compressibility of the fluid in noighbouring parts of the system, 
This latter point is inportant because flow pulsations can 
develop during the tests and when neighbouring spaces are filled 
with compressible substances, whereas if neighbouring spaces are 
Card 1/3 
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filled with incompressible substances pulsations do not develop. 
Pulsating conditions are the least favourable and they must often 

be suppressed, It sometimes does not suffice to fit a 

resistance between the expansion vessel and the heated pipe. 

If the internal diameter of the test pipe is reduced from 8 to 

3 mm there is some increase in the critical heat transfer rate, 

The length of the test piece can have various effects depending 

upon the flow conditigns, particularly when pulsation is present, 

The thickness of the duct walls (0.4 and 2 mm respectively) and 4 
the roughness of the inner surface (even 0,12 to 0,15 mm deep 
transverse grooves) had little influence on the critical heat flow. 
The effects of increasing the pressure, the rate of flow and the 
enthalpy of the fluid in increasing the critical heat transfer rate 
are discussed, Experimental work on determination of critical 
heat transfer rates during the flow of water and steam/water 
mixtures in pipes is briefly reviewed. Although several methods 
of gencralizing experimental results have been proposed in the 
USSR the empirical formulae are complicated and often contain 
nunerous empirical constants. Reliable generalizations will only 
Card 2/3 
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equipment 


PERIODICAL! Referativnyy zhurnal, otdel'nyy vypusk, Silovyye 
ustanovki, no.23, 1962, 2, abstract 42.23.4. 
(Elektr. stantsii, no.4, 1962, 11-14) 


TEXT: Boiling-water reactors have the following advantages 
over the pressurised-water type: for a given turbine steam 
pressure, the pressure of steam in the reactor is considerably 
lower; the reactor frame is cheaper; the thermal efficiency of 
the power cycle is higher. The most important problems in the use 
_of boiling-water reactors are stability of operation and the need 
to produce very pure steam. Instability is associated with 
changes in pressure, steam content, and reactivity of the active 
zone during transient processes, investigations have shown that 
at relatively light loads random power fluctuations occur which 
“may attain 20% of the mean output, if the heat-transfer medium is , 
at atmospheric pressure, ‘These variations become much less when 
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the pressure is raised. Power variations at a definite frequency 

of 1,2 - 1.9 sec71 occur at a higher power level, and are of the 
nature of impulses of several complete oscillations, As the 

reactor load is increased the amplitude and number of oscillations 

in the impulse also increase and the interval between impulses 
diminishes, The amplitude of the oscillations diminishes on 
increasing the pressure. So-called resonance power instability 

occurs at a certain, fairly high, power level and is typified by 

a rapid increase in amplitude of oscillation. The designed output 

of the reactor should be sufficiently below the output that gives 
resonance instability. Investigations have shown that a negative 
temperature coefficient of reactivity effectively limits random 
accidental increase in set output. By making the heat transfer x 
circuit of alloy steels, by providing continuous blow-down of the 
circuit, by measuring effective sealing of the condenser and 

efficient separation of moisture from the steam, steam of high 

purity can be obtained and appreciable contamination of the 

turbine and condenser with radioactive substances can be avoided, 
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| AUTHORS ¢ Doroshchuk, V. Yo, (Candidate of technical sciences); Lantsman, F. P. 
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L 19494~63 EPR/EPF(c)/EWT(1)/EPF(n)-2/BDS AFFTC/ASD/SSD 


Vo. | TITLE: Effect of channel diameter on critical thermal load > 


| SOQURCE: Teploenergetika, no. 8, 1963, 73-76 
{ ‘a . . 


_ °+ ABSTRACT: This report presents the results of experimental invest:.gations on 
: the critical load in circular tubes with diameters of 3,4, 6 and & mm (1/d> 10), 
‘carrying a flow of water and water-vapor mixture under vari able pressures of 
50, 80, 100, 140, 170 atm and a mass-flow rate of 2860 kg/m per second. It is § | 
shown that the critical thermal load q,, decreases with an increase in tube 
- diameter. An empirical expression is proposed which is given by 
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A = coofficient, dependent. on pressure 


The experimental results are shown to fit this curve with reasonable scatter, 
Orig, urt. has: 9 figures, 1 equation, and 1 table, 
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lopre TAGS: heat theory, nucleate boiling 
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AUTHORS: Lapkin, N. I., Shubin, G.N. end Doroshek, S.I. 


TITLE: Critical range of brittleness of electrical steels. 
(Kriticheskiy interval khrupkosti elektrotekhni.chesxikh staley) 


PERIODICAL: "Fizike Metallov i Metallovedeniye" (Physics of Metals 
and Metallurgy), 1957, Vol.4, No.3, pp. 478-482 (U.S.S.R.) 


ABSTRACT: The ductility was determined in the temperature range 

~80 to +300 C of dynemo and transformer steels from 
commercial open hearth melts containing 1.08 to 4% Si and 
‘glso for transformer steel containing 4.8 to 5.8% Si 
produced in an induction furnace. The change in the ductility 
was determined from the measured impact strength, number of 
bends until failure, stretching and pressing in accordance 
with Ericssen, The graph, Fig.l, gives the measured results 
of the change in the impact strength as a function of 
temperature for 1.0, 2.26, 3.56 and 4% Si contents; the 
graph, Fig.2, gives the influence of the Si content on the 
plastic properties at room temperature; Fig.3 gives the 
change in the number of bends (until failure) of high alloy 
transformer steel as a function of the test tenuperature; the 
graph, Fig.4, gives the anisotropy of trensformer steel before 

Card 1/3 and after high temperature annealing in vacuum for the 
temperature range -20 to +300 C,by plotting the respective 
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values in the direction of rolling us well ag transverse 
to the direction of rolling. The criticel brittleness 
temperature range of electrical steels changes within wide 
limits (between -80 and +250 C) depending on the Si content. 
Change over from the tough to tne brittle stute witn 
increasing temperature is continuous inside e relatively 
large temperature renge. Of great importance on the 
tendency of electrical steels to devciup brittleu.. is 
the character of the deformations, the direction of rolling 
and the heat treatment regime. The anisotropy of the 
impact strength is more pronounced in the touga stete than 
in the brittle state and can be appreciably reduced by 
high temperature annealing. Utilisation of low temperature 
heating permits increasing the ductility of transrormer 
steel 15 to 20 times and represents a hign quality reserve 
for influencing the technological properties of this steel, 
both during its production in the steel-works as well as 
during actual working in engineering works. Electrical 
steels are subject to the known phenomenon of blue brittle- 
ness. Plastic deformation accelerates and. increased 

Card 2/3 Si content decelerates processes responsible for developing 
blue brittleness. 
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Critical range of brittleness of electricel. steels, (Cont.) 


There are 4 figures, 1 table and 4 references, one of which 
is Slavic. 


SUBMITTED: May 11, 1956. 


ASSUCIATION: Ural Ferrous Metals Sclentific Research Institute. 
(Ural'skiy Neuchno-Issledovatel'skiy Institut Chernykh 
Metallov), 

AVAILABLE: Library of Congress 


Cand 3/3 
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JENNY! 
AUTHOR:  Doroshek, 8.1. acd cea ads « 
TITLE: Plasticity of Transformer Steel after Heat Treatment at 
Temperatures of 300-900 °C 


PERIODICAL: Fizika metaliov i metallovedeniye, i959, Vol 8, Nr 4, 
pp 590-594 (USSR) 


ABSTRACT: The author points out that according to the literature 
(Refs 1, 2) complicated phase changes occur in micro- 
volumes of transformer steel, the changes in its 
ductility in cooling after annealing are also complicated 
(Refs 3, 4) and cannot be explained by cementite 
solution and precipitation (Refs 5, 6). In the present 
work some experimental data were obtained on which a 
general picture of the toughness changes of transformer 
Steel after heat treatment at 300-900 °C could be based. 
Four heats, A, 6, B,, of medium-alloy transformer steel 
were used with the following eae tae de compositions 
respectivelyt 3.60, 3.74, 3.58, 3.56 81; 0.047, 0.036, 


Card 0,050, 0.070 C3; 0.17, 0.23, 0.14, 0.18 Mn; 0.022, 
1/3 0,033, 0.020, 0,020 P; 0.020, 0.017’, 0.011, 0.015 §; 
0712, 0.12, 0.10, 0,10 Cr; 0.009, 0,009, 0.010, - TH; Wo 
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80V/126-8-4-14/22 

Plasticity of Transformer Steel after Heat Treatment at 

Temperatures. of 300-900 o¢ 
0.036, 0.06%, 0.055, 0.050 Al; 0.16, 0.15, 0.12, 
0.16 Gu. 0,5 x 30 x 250 mm test pieces were subjected 
to various heat treatments and tested at room 
temperatures on a special bending machine. Occasionally, 
carbon and microstructure determinations were carried 
out. The results of the work are shown graphically. 
Fig 1 shows. number of pends. (top) ana the toughness 
(bottom) as functions of tempering temperature for 
heat. A. Figs 2 show curves of number of bends vs 
tempering temperature for heats $, Band’, Fig 3 
gives the curves for heat Cf, hardened from 900 oc, for 
tempering times of 2, 4 and 8 hours (curves 1, 2 and 3 
respectively). Plots of number of bends against 
holding time for tempering at 400 and 500 °C are given 
in Fig 4 for specimens subjected to various heat 
treatments. The work shows that: there are (at 725-825, 
525.575 and 350-400 °C) three falls and two maxima 


card (at 650-700 and 425-450 °C) of toughness for the 
2/3 transformer steel after tempering at 300-900 °C, These 
crfects can be utilised to modify the plasticity and the "4 
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B77 126 —B-l=14/22 
Plasticity of Transformer Steel after Heat ‘Treatment at 
Temperatures of 300-900 °C 


longer the specimen is at temperatures characterizing 
extreme values of toughness. the greater the resulting 
Change. ‘The extreme change in the plasticity of 
transformer steel on treatment at 300-900 °C points to 
the occurrence in this range of complex diffusional 
processes in micro- or submicro-size volumes. 

Card There are 4 figures, 1 table and 7 references, of which 

3/3 5 are Soviet and 2 English. 


AS. OCIATION: Ural'skiy nauchno-issledovatel.'skiy institut 
chernykh metallov YY 


(U 8 fic Research Institute for Ferrous 
Metals 


SUBMITTED: July 17, 1958 
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S0V/126-8-5=22/29 

Effect of Phosphorus on the Structural Transformations and 

Properties of Low-Alloy Electric Steel 
carried out on separate strips as well as on 1 kg 
Epshtein probes, The electrical resistivity of each 
compound was taken as the average ‘result of testing 
10-15 strips. The plasticity was estimated in 4 
accordance with the requirements of GOST 802-58) from 
the minimum mumber of bends at a temperature of 15 to 
20 °C, Fig 1 shows the effect of phosphorus on the 
recrystallization temperature ranges and grain size of 
siliceous steel (Tp, - temperature at the end of 
recryStallization; Tpn - temperature of the apparent 
commencement gf recrystallization; N - number of 
grains per mm after annealing at 950 °C for 2 hours). 
Fig 2 shows the effect of phosphorus on the degree of 
critical working and grain size after critical growth: 
(1) change of the critical degree of deformation, 

Card (2) change of grain size as a resui.t of critical growth 

2/y at 950 °C for 2 hours. Fig 3 shows the microstructures 
of specimens with different phosphorus contents after 
quenching from 1150 °C, In Table 1 the quantity of 
transformed austenite (%) in relation to quenching 
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S0V/126-8.-5-22/29 


Effect of Phosphorus on the Structural Transformations and 
Properties of Low-Alloy Electric Steel 


Card 
3/+ 


temperature and phosphorus content of the steel is given. 
In Table 2 the results of electromagnetic tests and the 
plasticity are given for steels with various phosphorus 
contents after low-temperature annoaling under 
laboratory conditions (850 °C, 4% hours) and high- 
temperatura industrial annealing (1090 °C, 24 hours). 
The author arrives at the following conclusions: 

1) Inerease in phosphorus content in low-alloy silicon 
steel results in grain growth, raises the recrystalliza- 
tion temperature, decreases the degree of critical cold 
working and the percentage volume occupied by phase 
transformations. 2) A similar effect of phosphorus on 
the structure brings about a considerable improvement in 
the magnetic properties of electric steel. 3) Addition 
of definite amounts of phosphorus to low-alloy silicon 
steel and use of a critical amount of working before 
final annealing enables new types of electric steel with 
food magnetic properties to be produced, 

There are 3 figures, 2 tables and 10 references, of Ww 
which 2 are Soviet, 4 German and 4 English. 
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SUV/126-8-6-16/24 


Doroshek, SI, and Druzhinin, V.V._ 


Components of Core Losses and Magnetic Permeability of 
Dynamo SteelfAlloyed with Phosphorus d 


Fizika metallov i metallovedeniye, 1959, vol &, Nr 6, 
pp 892-895 (USSR) 


In Soviet-made dynamo steels conforming to Gost 802-58 
(types E 1l, £12, E 13, E 21 and E 22) hysteresis 
accounts for most of the core losses. Doroshek has shown 
that alloying with phosphorus is known to reduce core 
losses by increasing grain size and resistivity and 
changes the gamma-range 50 that high-temperature treatment 
can be used (Ref 3). In the present investigations the 
components of the core losses of dynamo steel (1.8% Si, 
0.03% C) containing 0.03, 0.06, 0.12 or 0.36% P were 
studied. 0.5 mm thick sheets made by forging and hot 
rolling from 35 kg induction-melted billets, as at the 
Verkh-Isetskiy works, were used. 250x 30 x 0.5 m plates, 
assembled in kg packets were vacuum annealed at 850, 950, 
1050 or 1150°C for & hours and then cooled in the furnace 
and tested. Coercive force is shown as functions of 
phosphorus content in Fig 1 for annealing temperatures a a 


CIA-RDP86-00513R00041102000 


Componenta of Core Losses and Magnetic Pormeability of Dynamo Steel 


Allsyad with Phaaphervs 
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650, 950 and 1150°C (qurves 1, 2 and 4 rampactivedy)t 

each curve falla with increasing Pecontent, the alopos 

of curve 3 being appreciably less than those of the 

others; for a given p-content the coercive force 
decrenses with increasitig temperatures. the nuaber of 
grams per mm2, resistivity, total core losses and its 
components are shown in Table 1 tor 0.03% P ntoel annealed 
at 850, 950 and 1150°C. Tables 2 and 3 give corresponding 
data for different P-contents and annoaling temperatures 
of 850 and 1150°C respectively. Increasing phosphorus 
content lowers the hysteresis losses on account of 
increasing grain size, and eddy-current losses on account 
of increasing resistivity. Fig 2 and 3 show, respectively, 
the initial and maximal magnetic permeabilities as 
functions of phosphorus content, for 850, 950, 1050 and 
1150°C annealing temperatures (curves 1, 25.3 and 4, 
respe:tively): both permeabilities rise with increasing 
phosphorus content; in Fig 3 curve 4 lies below curve 735 
but otherwise permeability at a given p-content increases 
with increasing annealing temperature. There are yo 


CIA-RDP86-00513R00041102000 


200: 
"APPROVED FOR RELEASE: Friday, July 28, 2000 CIA-RDP86-00513R0004110 


Components of Core ty of Dynamo Steel 
Alloyed with Phosphorus 


ASSOCTIATION1Ural' 


Metallurgical Works ) 
ES _ Works ) 


SUBMITTED: 


Card 3/3 


67668 


SOV/126-8-6-16/24 
Losses and Magnetic Permeabili 


3 figures, 3 tables and 9 Soviet references, 
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Effect of thickness on the mechanical properties of spring steel. 
Stal! 21 no.2:171~-172 F 61. (MIRA 14:3) 


ls Ural'skiy nauchno-issledovatel'skiy inatitut chernykh metallov. 
(Springs (Mechanism) ) 
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DOROSHEK, S.I.; TSEYTLIN, A.M.; Prinimeli uchastiye: ZHULAY, Aj@,, inzh.; 
TOKINA, N.P., insh.; LCSEV, 0.I., insh, 


Effeo# of temper coloring and thermal stabilization on the 
Properties of spring bands. Stal’ 22 no,2:161-162 F '@2, 


(MIRA 15:2) 
1. Ural'skiy nauchno-insledovatel'skiy institut metallov (for 
Doroshek, TSeytlin). 


(Steel—Heat treatment) 
(Springs (Mechanism) ) 
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UIQONOV, L.V., kandstekhnenauky YERSHOVA, L.P., inzhe; DOROSHEK, S.I., inzhes 
"KOLOV, M.J., inzh, 


Effect of carbon on the structure and properties of cold-rolled 
traneformer steel, Metalloved. i term. obr. met. no.626=10 Je '62, 


1. Uraltskiy nauchno=issledovatel'skiy institut chernykh metallov 


i Magnitogorskiy metallurgicheskiy kombinat. 
(Sheet steel—Magnotic properties) 
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: SOURCE: RZh. Mashinostroitel 'ny*ye materialy*, konstruktsii 4 raschet detaley 
mashin, Abs. 2.498.203 - 


AUTHOR: Doroshek,.S».264 Tesytlin, A. H. 


TITLE: On the possibility of magnetic control of the tensile strength of a 
spring strip : 


CITED SOURCE: Tr. Ural'skogo n.-i. in-ta chern. met., v. 2, 1963, 211-218 
TOPIC TAGS: magnatio control, apring strip, general-purpose coorcitineter, 


heat treatment, residual austenite, magnetic characteristic, annealing, tensile 
strongth, ultimate strength ' 


Se ee nee eee RE Sesto, 


TRANSLATION: The author studied the possibility of magnetic control of the 

tensile strength of a spring strip of 0.32 x 6.75 mm sizo made out of ELL42 steel — 
(composition in Gr C-0.70, Sind .75, Cr-0.3, Mn-0.4) by means of general purpose '. 
coorcitimeter of the Institute of Motal Physics of the SSSR Academy of Sciences ,; 
‘ and the effect of heat treatment and thickness on the relationship between the | 
_i Strength and magnetic characteristics of the strip. Magnetio control signa, of ig 
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SOURCE: Ref. zh. Mekhanika, Abs. 6V649 


AUTHOR: Doroshek, S. Iej Tseytlin, A. Me 
TITLE: Relaxation stability of certain iron-nickel alloys 


- | CITED SOURCE: Sb. Relakeate. yavleniya v mot, i aplavakh, H., Metallurgizdat, 
: 1963, 326-331 : . 


TOPIC TAGS: iron nickel alloy, stress relaxation, relaxation stability | 5 
; 


TRANSLATION: Investigates strese relaxation in Ni-Cr-alloy (Ni-Span) and 
nonmagnetic rust-proof Ni-Cr-Mo-alloy N36KhTYuM after riveting and tempering. 
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DOROSHEK, S.I., inzh.; LAPKIN, N.I., inzh.; BOLOTOV, I.Ye, 
In the Ural Mountain Scientific Research Institute ae Ferrous 


Metallurgy, Stal' 23 no.3+252=253, 282 Mr '63," MIRA 163 
(Iron-niokel alloys) (Cast tron--Motallurgy) a 
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ACCESSION NA: AP4O13100 §/0126/54/017/001/0122/0131 fae 
fe 
AUTHOR: Doroshek, S. |. 4 Ad 
eerste he “Lei RU Hee eI anges } y 
TITLE: Physical anomalies and properties of age-hardenable al'o ae the invar, type 
Bh id sc hat Se NG en 
SOURCE: Fizika metallov | metalloved., v. 17, no» 1, 1964, 122-131 
TOPIC TAGS: invar, invar type alloy, alloy, age hardening, age hardenable alloy, ; ; 
physical property, Tron nlckel invar, tron alckel titanium alloy, alloy aging, : 
invar aging, tempering 14 i 
iy ged ie 
ABSTRACT: .\The author discusses some of the results of systematic research into ip - 
Sinerieke ld LAvars alloyed with titanium. ,] Since the information already published we 


spyarting t&' sy area deals oily with ditatemetric studies and, consequent ly, does 
: roy Je 2 complete understanding of the interrelationsnip between prys! -a! é 
enumalies and the ailay progerties during the aging process, the author studied: f 

ine influence of aging on the physics anomalies and magnetic characteristics 
oasaes, 2) the mechantsn of change in Young's modulus during tempersng; 3) the 
re:ation vetween the O E-xeffect and the machanical properties. The autnor reached 
tne conclusion that in titanium-alloyed aye-hardenable invars, as the nickel con- 
tent increases, the modulus of elasticity and the linear expansion factor decrease 
o 7 mm value and then rise, at the same time that the lattice parameter of 
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tre salid solution Increases to a maxinum and then falls. The aging of tempered 
aqe-hardenable vavars shifts the extreme values of the physical anomalies to the 
right along tne nicke! concentration axis, which ts explained by the impoverish- 
ment of the solid solution due to the separation of the nickel-containt x4 Inter- 
metallide. It was also found that the magnetic saturation of the invars studied 
ed to a minimum value as 4a function of temperature, the degree to which 


uring aging decrzased as the nickel content in the alloy 
invars curing aging 


dacveas 
tnis change occurred d 
increased. The variation in the coercive force of high-nicke! 
is governed by the normal laws; that fs, it shows @ maximum value as 6 function of 
tne tempering Lenperature, watte low-nickel [nvar (34.2%) has a clear minimum at 


This come lex behavior of lowenickel invars in the 


590C and 3 maximum at 690C. 
e in composition 


tempering process is relatad to the predomi nant affect of the chang 
of the solid solution with respect to the growth of stresses at the beginning of 

the separatian of the excess phase. ttnally, the author discovered trat the elasti- 
city modulus of age-hardeneble invars with var lous nickel contents does not change 
during tne aging process in accordance with any clearly defined lew, but that mini- 
maim and maximum values aré found at efferent tempering temperatures. Thus, he 
concludes, the machani sm governing the change in Young's modulus duriag the temper 
ing of aqe-hardenable invars {5 dete ‘mined by 4 comp lex interaction of the stress 


ce state (structural factor) with the craracter af the change in composition of the 
f= 2S rya-solution-(chentce actor }_snd the position of the alloy along the nickel 
= ee 
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or the maximum of the Lke-effect (physical factor). Orig. art. has: 7 tables. 
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« ACCESSION NR: API017357 8/0126 /64/017/002/0213 /0251 
AUTHOR: Doroshek, S.I.  .-* 


PIL: The influence of molybdenum on the physical anomalies and properties of - 
_ dispersion hardened invar type alloys i 


SOURCE: Fizika metellov i motallovedeniye, v.17, no. 2, 1964, 243-251 


TOPIC TAGS: invar alloy, dispersion nardoning, molybdenun, molybdenum effect, 
invar physical property, invar magnetic proporty, invar electric Property, invar | 
elastic property, gamma solid solution, coercive force 


ADSTRACT : Experiments were perforried to actermine the effect of molybdenum on 
the anomalous variation in the coei'ficient of linear expansion and in Young's 
moaulus of invars, and to study tho lars governing the variation of magnetic, 
electrical, and elastic characteristics during heat treating of these alloys. 
The invars contained 0.7 = 7.0 % Mo, 34.5 ~ 52 ¢ Ni, and 2.46 Ti, the last- being 
added to impart aging ability. Tho results obtained in the studies of the linear 
expansion and of Young's modulus aire presented graphically in Figures 1, 2, and 3 
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of the Melosures, It was also astablished that the addition of No to the 
dispersion hardened invars resulted in an increase of the specific electrical 
resistivity, the lattice parameter of the J -solid solution, the coercive force, 
and the strength of the alloys. ‘the addition of Mo diminished the magnetic 
transformation temperature, changed the sign of the tomperature coefficient of 
Young's modulus from positive to negative, and caused a sudden decrease in the 
physical anomalies. ‘the last phenomenon was reflected in the graphs by the shift 
of maxima and minima points to the right along the Ni concentration axis. The 
oresence of Mo in invars produced a simultaneous increase in the saturation 
nagnetization and in the coercive force at the stage of overaging. ‘The variation 
of Young's modulus during tempering was determined by tho retarding action of lio 
on the process of aging under tne Kestate conditions. Orig. art. has: 7 tables 
and 3 figures. 
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Fige 1. Relation between the temperature coefficient of linear | 


expansion of invars tempered at 600C and Ni and Ho concentration 
of Wi and Mo. 
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“ TITLE: Effect of cobalt on mechanical, electrical, and alastic properties of irone -. 
, Mickel alloys — ” : 


SOURCE: Pizika metallov 4 metallovedeniys, ¥. 17, no. 2, 1964, 317-320 


TOPIC TAGS: iron nickel alloy, cobalt, invar alloy, work hardening, tempering, 
iron nickel property i 


I 

| 

| 

| 

ABSTRACT 3 Experiments were ‘performed to determine tho influence of Ni und Co » | 
. Content on the mechanical (6,) » @lectrical (©) and elastic (£) propertiss of Fe-Nii ° 

alloys, and to study the processes causing the variations in these proporties, l 

Figure 1 of the Enolosures shows the relation between the tensile strength and the: 

| 

| 

j 

! 


minima, while the ourves of Young's modulus and tho oloctrical resistivity curves, 
including their temperature dependence, are characterised by maxima, Furthermore, |. 
the addition of Co to the dnvar alloys increases tho miniimm tensilo svrongth, 
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: decreases the maximum value of P, and the minimum value of E. displacing them in 
: the direction of lower nickel content. ‘This sharp shift of the oxtrema to the left 
' Gan be explained by the displacement of the ¥ 4 co transformation boundary to~, | 
; Wards tke. lower Ni concentrations and by the lowering of the Curio point in the | 3 
: Presence of cobalt. Orig. art. hast 2 tables and ?! figures, 
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binasiaksae Tseytlin, A. M.; Zubov, V. Ya.; ; Dorvshek, 8. I. 

| ORG: Ural Polytechnic Institute (Ural'skly politelthnicheskiy institut) 
TITLE: Effect of titanium on the physical properties of iron-nickel alloys 
SOURCE: IVUZ. Chernaya metallurgiya, no. l, 1966, 105-109 | 


TOPIC TAGS: fron nickol alloy, titanium, metal physical property, magnetic property, 
Curie point, Young modulus : 


ABSTRACT: Anomalies of physical properties in binary invars correspond to the region of 
concentrations adjoining the boundary of irreversible y - B transformation. It has been shown 
(S. I. Doroshek. FMM, 1964, t. 17, vyp. 14, s. 638) that in certain cases a relationship | 
exists between the effect of alloy elements on the stability of austenite and the position of the 
anomalies. In this connection, the authors investigate the variation in the concentration de~ 
pendencies of a number of the physical charactwristics of invars under the influence of titanium, 
which is widely employed as a hardening additive in alloys with special elastic properties. 

Since under conditions of dispersion hardening the influence of titanium on such anomalies 
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| 
| is largely determined by the change in the composition of the solid solution with segregation 
'or dissolution of the excess intermetallic compound, single-phase Fe-Ni-Ti alloys (30-46 wt. % | 
Ni; 0.6, 2.2 and 4% Ti plus 0.02-0.05% each of C, Mn, Si, Al, Cr, Co, P, S, with Fe as the 
: remainder) in deformed and recrystallized state were investigated. Measurements of physical 
jpropersies (Young's modulus, temperature variation, Curie point) were performed on speci~ 
mens of 5 mm diameter. The lattice paramater of the y-solid solution was measured by the 
ionization method on recording the line (311); the presence of the a-phase was fixed according 
to the line (211). Findings: the Curie point falls with increasing content of Ti (Fig. 1) and hence | 


%%. 


' Fig. 1. Effect of Ti on Curie point 


1- 0.6% Ti; 2 - 2.2% Ti; 3 - 4% Ti. 
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encies of Young's modulus E 
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Fe-Ni-Ti alloys must have a highey’ Ni content in order to display the same ferromagnetic 
properties as binary invars. Ti weakens the elastic anomaly associated with strictional 
changes in the dimensions of ferromagnetics at temperatures below the Curie point. Thus an 
‘ increase im Ti content leads to an appreciable rightward shift of Young's modulus E and of the 
| maximum of the thermoelastic coefficient y in recrystallized state (Fig. 2). Since the addition 
of Ti reduces the Curie point and magnetization saturation, it also must reduce the linear 
magnetostriction (proportional to the square of magnetization); this apparently accounts for 
the partial elimination of elastic anomaly under the influence of Ti; this also accounts for the 
anomaly of the lattice parameter. Orig. art. has: 3 figures. 
| 


3 
; 


SUB CODE: za, ll, 20/ SUBM DATE: 02Apr66/ ORIG REF: 005/ OTH REF: 005 


cara 4/4 7 4, 


APPROVED FOR RELEASE: Friday, July 28, 2000 CIA-RDP86-00513R00041102000 


